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POSITIONS AND AREAS OF SUN SPOTS-Continued PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
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AEROLOGICAL OBSERVATIONS 
[Aerological Divlslon, D. M. Umr, in chargel 

By B. FRANCIS DABHIELL 

The lowest mean free-air pressures for January pre- 
vailed over northeastern Canada (Newfoundland Airport, 
48'58' N., 54'35' W.), Sault Ste. Marie, Mich., and Fair- 
banks, Alaska, at all levels (charts VIII, IX, X, and XI). 
Highest mean pressure occurred in the South, being cen- 
tered over Miami, Fla. However, at 5,000 feet (chart 
VIII), pressure was slightly highest over the Rocky 
Mountain region (southern Colorado). During the cur- 
rent month the Alaskan mean pressures were higher than 
those recorded in any preceding month. Also, the Fair- 
banks, Alaska, pressures, which heretofore have been 
lower than those observed at  Sault Ste. Marie, Mich., 
were higher during January. 

.The pressure gradient between the regions of hi h arid 
low pressures (Miami, Fla., and Sault Ste. Marie, %lich., 
respectively) increased steadily with altitude up to 8 
kilometers, and then slowly diminished. This gradient 
showed 8 mean difference of 9, 18, 27, 35, 39,35,29, and 
20 millibars at 0.5, 1.5, 3, 5, 8, 10, 12, and 14 kilometers, 
respectively. 

The persistence of outstanding low-surface temperatures 
during January was reflected by the minimum mean free- 
air temperatures (' C.) recorded by radiosondes and air- 
planes. Lowest mean temperatures occurred over Sault 
Ste. Marie, Mich., in all levels up to 9 kilometers; then 
over Bismarck, N. Dak., at  10 kilometers; Boise, Idaho, 
and Oklahoma City, Okla., at  11 kilometers; Medford, 
Oreg., at 12 kilometers; and Miami, Fla., at 14, 15, 16, 17, 
18, and 19 kilometers. A low mean temperature of 
-74.2' C. was noted over Miami, Fla., at 17 kilometers. 
Highest mean temperatures occurred also over Miami, 

Fla., in all lower levels up to 11 kilometers; then over 
Joliet, Ill., at 12, 13, 14, and 15 kilometers; and over 
Nashville, Term., at 16 and 17 kilometers. Alaskan mean 
temperatures were warmer than those recorded at several 
stations within the United States proper. Up to 9 
kilometers, Sault Ste. Marie., Mich., averaged about 4' C. 
colder than Fairbanks, Alaska, at  all levels. 

Mean temperatures were colder than those occurring in 
all previous months of record, even at those stations with 
18 months of radiosonde observations. This condition 
persisted up to 11 kilometers, but above that level Janu- 
ary was generally warmer than most previous months. 
Comparing January with the corresponding month of 
1939 a t  those stations having a complete year of radiosonde 
observations, it  was found that the current month was 
colder o er all portions of the country except the weatern 
slope o f  the Rockies. The greatest tendency toward 
lower 1940 temperatures occurred over the northern and 
eastern portions of the United States during January. 

Indimdual minimum temperatures were lowest over 
the far South and West, with the extremes occurring a t  
Miad., Fla. (-78.0' C.), El Paso, Texas (-76.1' C.), 
Phoenlx, Ariz. (-75.0' C.), San Diego, Calif. (-72.0' 
C.), and Medford, Oreg. (-72.0' C.). However, these 
individual temperatures were generall w m e r  than 
extreme minimum temperatures recorddduring previous 
months at  altitudes ranging from 16 to 18 kilometers. 

The levels of mean freezing temperatures (0' C.) in the 
free air ranged from a surface line reaching from North 
Carolina, Alabama, Oklahoma, Arizona, Nevada, and 
Washington, to altitudes of 3,710 metere over Miami, 
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Albuquerque,N.Mex. Atlanta Ga. Billings, Mont. Bismarck, N. Dak. 
(1.620 m.) (300 A) (1,osB m.) (606 m.) 
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Fla.; 2,950 metere over San Antonio, Texas; 2,100 meters 
over Albuquerque, N. Mex.; 2,940 meters over Phoenix, 
Ariz.; and 2,190 meters over Medford, Oreg. 

Resultant-wind directions were predominantly north- 
westerly over the northern and eastern portions of the 
country, except in Florida. This flow of air, appearing 
during a month of abnormal cold, showed directions to be 
decidedly more northerly than in the same month of 1939. 
A similar situation existed a t  5 and 10 kilometers (charts 
X and XI), and intermediate levels as shown in table 2, 
where the observations are based on 5 p. m. observations. 

The resultant velocities were high in the East a t  1.5 
kilometers (chart VIII), and in the Southwest at 3 and 5 
kilometers (charts IX  and X, respectively). Outstanding 
resultant velocities of 31.0, 47.8, and 51.7 meters per 
second, a t  5, 8, and 10 kilometers, respectively, occurred 
over Greensboro, N. C. Except for the South, the cur- 
rent velocities were generally lower than in January 1939. 

Also, diurnal variations in direction at 1.5 and 3 kilo- 
meters (charts VI11 and IX, and table 2) indicated that 
the 5 p. m. winds were more northerly than the early 
morning winds over all of the country except the far 
West at  1.5 kilometers, and over all but the south-central 
portion at 3 kilometers. Afternoon velocities were bigher 
than at  5 a. m. in the extreme North and South at both 
levels. 

At 1.5 and 3 kilometers the January 5 a. m. wind direc- 
tions departed from the established normals at a number 
of well-located stations by clockwise rotations over the 
entire United States, with the esception of the far North- 
west, where current departures backed away from normal 

Boise. Idaho BuBalo, N. Y. Oharkaton, 8. 0. 
(824 m.) ("20 m.) (14 m.) 
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in counterclockwise rotations. The wind velocities were 
greater than normal in all sections except the Northeast 
a t  1.5 kilometers, and less than normal everywhere but 
the far South, at  3 kilometers. 

Table 3 shows individual maximum wind velocities for 
January. These were not particularly outstanding, al- 
though somewhat greater than usual. The velocity of 
86 meters per second recorded over Atlanta, Ga., at  9,990 
meters, was the greatest to occur in the Southeast in the 
upper air, and has been exceeded but four times elsewhere 
during the past several years. 

M E A N  MONTHLY I S E N T R O P I C  CHART ' 
In the mean isent,ropic chart, 0=296O, for January 1940 

(chart XII), strong west and northwest winds extend over 
most of the United States with no indication of an anti- 
cyclonic eddy. Judging from the light easterly wind at 
Merida, Yucatan, a weak anticyclonic eddy probably exists 
over the southern portion of the Gulf of Mexico; and in 
the Far West there exists a distinct anticyclonic ridge as 
shown both by winds and moisture. 

Precipitation amounts were mostly subnormal over the 
central and eastern parts of the country, probably a conse- 
quence of the almost continuous regime of polar air over 
these re ions and the blocking of moisture transport from 
the Gul K of Mexico. The interesting contrast on the west 
coast of precipitation deficit in the North Pacific States 
and excess in California apparently cannot be explained 
by the pattern shown on the chart. 

I Prepared by Division of Research and Education. 
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TABLE 1.-Mean free-air barometric pressure (P.) in millibars, temperature i n  OC., and relative humidilies ( R .  H.)  in percent, obtained by 
airplanes and radiosonde8 during January 1940 

-3.1 73 
-3.3 72 .  
- 2 0  8 .  
-1 .Q 69 
-3.2 66 
-4.9 66 
-6.8 67 

-11.3 63 
638-17.0 -60 

--23.6 48 
-31.0 47 
-38.7 46 
-46.6 ___. 

-56.0 _ _ _ _  
-67.4 _ _ _ _  
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-64.3 _ _ _ _  
-63.0 _ _ _ _  . 

-6a.i .___ 

811 8841-10.11 811 311 962-18.7 88 31 
.____ ._____ _ _ _ _  _ _ _ _ _ _  

801 -13.0 86 31 
844 -11.2 82 31 
78) -11.4 80 31 
741 -12.Q 77 31 
693 -16.3 77 31 
BOB-20.8 76 31 
a - 2 7 . 4  76 30 
460 -34.1 75 30 
39s -41.2 76 28 

283-64.7 _ _ _ _  za 
342 -48.4 _ _ _ _  28 

a60--69.0 _ _ _ _  28 
213-68.7 _ _ _ _  24 
182-66.8 __.. !Z3 
165-65.9 .... 18 
132 -!59 _ _ _ _  17 
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QlQ -0.2 87 28 889 -8.6 86 31 1,018 0.4 78 _ _ _ _ _  __.___ _ _ _ _  28 Q64 -Q.3 80 31 968 Z l  136 
904 0.1 86 28 694-120 83 31 801 0 . 8 .  62 
850 -1.1 81 28 837 -13.8 81 31 848 -0.4 67 
7W -2.9 81 28 783 -16.7 7g 31 7Q6 -1.6 61 
749 -5.0 80 28 733 -17.1 76 31 747 -3.3 4Q 
702 -7.6 78 28 665 -1S.Q 71 31 701 -6.6 48 
617-13.2 72 28 688-24.4 88 31 616-10.2 46 
M - 1 9 . 6  68 28 621--30.7 67 81 640-18.1 44 
472 -26.7 86 28 462 -37.6 66 31 472 -2Z.4 44 
410 -34.3 63 ae 380-43 .~  e4 30 411--28.4 Y 

306-48.2 ___. za m-tiz.7 _ _ _ _  28 a s - u a  _ _ _ _  364 -41.6 63 28 336 -49.1 _ _ _ _  30 357 -36.9 41 

261--ML2 .___ 26 246-64.3 _ _ _ _  29 261-Kl.2 _ _ _ _  
223-60.2 _ _ _ _  26 211-64.4 .___ 25 227-64.6 _ _ _ _  
180-60.1 .--. 24 180-64.1 _ _ _ _  23 1Q4--68.6 _ _ _ _  
162-6'2.1 .___ 21 151-64.6 _ _ _ _  18 166-bS.8 _ _ _ _  
138 -6Q.2 _ _ _ _  17 131 -66.3 .___ 16 140 -61.6 _ _ _ _  
118 -61.3 _ _ _ _  12 119 - M 3  _ _ _ _  10 118 -63.9 _ _ _ _  
100 -62.6 _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  9 100--619 _ _ _ _  
86-83.0 __________. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. - -. . . - - - - . - - - - - - - - - - - - - - - - - - _ _  - - - - - - _ _ _  - _ _  - - -- - - -- 
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TABLB 1.-Mean jru-air barometric pressure (P.)  in millibars, temperature in OC., and relative humiditiss (€2. H.) in pcrcsnt, obtained by 

airplanes and radiosondes during January lO@--Continued 

Altltude 
(meten) 
m. a. 1. 

Altitude 
(meters) 
m. 8.1. 

I Btstlom and elevatlom In metera above nee level 
I I I I I I 

OB0 -9.0 77 31 837 -8.1 78 31 8BI 2.4 66 31 810 -6.: aa 958-10.2 82 _ _ _ _ _ _ _ _ - _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ -_-_____________-______-.  
22 887 -11.0 84 _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  __ -___ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _____. 
!22 841-12.4 78 _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  31 862 6.3 69 ________________. 
22 788 -13.2 77 31 787 -3.7 72 31 801 3.6 64 31 800 -3.t 
21 737 -14.2 78 31 748 -6.6 67 31 763 1.8 62 31 762 -3.1 
19 dB0 -16.6 76 31 702 -7.4 66 31 707 -0.Q 62 31 736 -6.4 
16 803-20.6 76 31 616-13.0 88 31 825 -6.9 45 31 820-10.6 
12 628-28.6 78 31 640-l8.7 69 31 648-13.2 42 31 644-17.3 
9 467 -33.0 77 31 471 -26.7 87 31 4EO -19.8 39 31 476 -24.1 

. . . . . . . . . . . . . . . . . . . . .  30 365-40.8 66 31 363-36.0 37 31 368-39.4 _ _ _ _ _ _  _ _ _ _ _  ____- -  --__ 90 308 -48.8 _ _ _ _  31 314 -48.1 _ _ _ _  30 306 -47.1 . . . . . . . . . . . . . . . . . . . . .  2 8 2 E Z - M . S  _ _ _ _  9 1 2 7 0 - 6 0 . 6  _ _ _ _  2 9 2 8 6 - 6 4 . 1  . . . . . . . . . . . . . . . . . . . . .  27 lac-68.0 _ _ _ _  29 231-M.8 _ _ _ _  29 227-69.6 _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  25 191 -68.0 _ _ _ _  !&I 197 -69.4 _ _ _ _  29 193 -69.4 _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ - _ - _ _ _  23 163-67.0.--. 27 1Bs--Bo.6 _ _ _ _  28 184-68.2 _ _ _ _ _ _  _ _ _ _ _  ____-_  _ _ _ _  18 la0 -67.4 _ _ _ _  26 143 -62.8 _ _ _ _  28 140 -69.3 _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  14 119 -69.1 _ _ _ _  23 121 -66.9 _ _ _ _  28 119 -61.B _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 101--80.4 _ _ _ _  20 103--88.2 _ _ _ _  Y 102-63.1 _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  6 86 -01.6 _ _ _ _  13 87 -69.4 _ _ _ _  16 87 -63.8 ___-_- _ _ _ _ _  ____--  __-- _ _ _ _ _ _  ---_- - _ _ _ _ _  __-_ -_____ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  8 73 -62.0 

_ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  30 409 -33.0 Q 31 418 -m.a XI 31 413 -31.9 

893 -16.8 72 
9M) -11.4 74 
890 -10.2 72 
834 -9.1 71 
782 -10.4 72 
732 -12.0 8 
685 -16.9 88 
6W-22.3 88 
622 -28.9 68 
463 -30.2 64 
391 -43.1 I33 
337 -49.8 .-_- 
288 -56.8 _ _ _ _  
246 -68.7 _ _ _ _  
210 -68.3 _ _ _ -  
179 -67.1 _ _ _ _  
162 -66.8 _ _ _ _  
130 -6&7 _ _ _ _  
111 -67.3 _ _ _ _  
94.-68.4 ___*  -. 
79 -68.4 - -_-  _. 
88 -6% 4 -__-  -. 

31 
31 
31 
31 
31 
31 
31 
31 
31 
28 
28 
27 
24 
23 
16 
16 
13 
11 
7 

. _ - -_  . - . -_ -_  - 

898 -11.3 87 

886 -11.7 86 
e39 -10.8 78 
786 -12.0 76 
736 -13.7 72 
(189 -16.8 69 
603 -21.3 66 
628 -27.3 63 
417 -34.1 8 
396 -41.2 E4 
341 -47.2 .___ 
282 -62.3 - - -_ 
260 -64.8 - -__ 
214 -64.8 _ _ _ _  
182 -68.9 _ _ _ _  
166 -53.0 _ _ _ _  
I33 - E 4  3 _ _ _ _  
114 -66.6 _ _ _ _  

om - n o  8s 

-_-- -----_ __-_ -___ -- __--  ---_ . -___ -_-_-- --__. 

311008 0 6  73 
31 ’963 -1:s 72 
31 896 -3.3 73 

31 30 839 787 -8.8 -6.0 76 78 
30 738 -.%8 80 
30 BB2-11.1 81 
a8 807 -16.6 76 
28 630-23.3 7s 
28 462--30.6 74 aa r n - ¶ . O  n 
18 !ax--61.4 _ _ _ _  
17 !&3 -68.0...- 
11 216-67.9 - _ _ _  
m 366 -41.3 _ _ _ _  

10 10 184 lb3 -6he.... -m..-.-. 
8 l35 -66.7---- 
7 116 -60.4 _ _ _ _  
6 98 -67.8 _ _ _ _  

I I I  I t  I I  1 1  I 1  I 

Stations and elevations In meters above sea level 

Lakehurat, N. J.’ Medford, Oreg. Miami Fla. Minneapolia, Minn. Nssbville, Tenn. Norfolk, Va.J Oakland, C N .  
(39 m.) I (401 m.) I (4 L, (263 m.) (180 m.) (10 m.) (a  m.) 

Sea footnotes at end of table. 
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Relative hu- 
mldity 

Altitude (meters)m.s.l. 

8urlaoe ___-_ _ _ _ _ _  _ _ _ _  _ _  87 
moo. - - - -- -- - - - - - - - - _ _  -. -. 82 
1,000. ___-_-_-____ - _ _  _ _  - 78 l,m _ _ _ _  -_ - -__- -________ 79 %rn- _ _  - -_  - -_  - -_  - - _ _  _ _  - - 78 
2,m . . . . . . . . . . . . . . . . . . . .  77 
3 , m  .................... 82 

TABLIII 1.-Mean free-air barometric prearure (P.)  in millibars, temperature in OC., and relative humiditia, (R. H.) in percent, o b l o i d  
airplanes and radiosondes during January Ig.$&Continued 

Btations and elevatlons in meters above s ~ a  level I 

Relative bu- Relntive Relative 
midlty humidity humidity 

Altitude (meters) Altitude (meters) 
Halifax, m. 8. 1. Halifax, m. 8 .  1. Hallfax, Altitude (meters) m. s. 1. 

Atsea Nova Atsea Nova 
(6m.) 8cotia (6m.) Bcotia 

(am.) (6 m.) --- --- 
88 87 Burfam _-________-__-___-  82 4,000 ______._____________ 58 

6,000 ________________.___ 65 8 4 6 0 0  _ _ _ _ _ _ _ _ - - _ _ _ - _ _ _ _ - - - -  80 8 3 4 , 0 0 0  ..................... 
6,oOo ._-.-___-___________ 63 fil 1,Ooo . . . . . . . . . . . . . . . . . . . . .  84 77 6,000 ..................... 
7,000 .______.____________ 62 69 1,600 . . . . . . . . . . . . . . . . . . . . .  78 73 6,OOo _____-__________- -__ -  
8,000 .__._ ~ _.___________. 62 67 2,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  76 6Q 7,000 ..................... 
9,000 __-___._____________ 61 _ _ _ _ _ _ _ _  2,500 . . . . . . . . . . . . . . . . . . . . .  69 66 8,000 . . . . . . . . . . . . . . . . . . . . .  

3,000 .____________________ 6.2 62 9,000 ____-_____-_-_-____--  

I Btations and elevations In meters above m level 
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TABLB 2.-Frae-air r e d a n t  winds b a e d  on pibt-balloon observations mu& neur 6 p. m. (76th meridian ti-) dtrrinp January 1940 

[Dlreetions given in degnxa itom North (N-W. E-OO', 8=1Roo. W==Z711°).-Velodtiea In meteps per m u d l  

Altitude 
(meters) 
m. 8. 1. 

Altitude 
(me-) 
m. s. 1. 

Altitude 
(-) 
m. 8.1. 

Abilene, 
%I. 

(637 m.) 

El Paw, 
Ter. 

(1,196 m.) 

--I---. 

- 
2. 
... 
__. 
2 
3. 
7. 
9. 

11. 
11. 
11. 
11. 

New York 
N. Y. 
(IS m.) 

Albuquer- 
que, N. M a .  

(1,664 m.) 

. -. - - - - - - - . 
31 281 2.3 
31 206 6.( 
30 288 8.S 
23 30013.f 
19 28514.1 
18 294 16.: 
14 300 17.1 
11 m24.: 

Ely Nev. 
(i,eio m.) 

Oakland, 
Calif. 
(8 m.) 

l$ 
0 6  

R 
,c 
0 

%.- s 

I 

Atlanta, Billing, 
Qa. Mont. I (ZQD m.) (I,W m.) 

28 307 4.4 B u4 3.a 

P 29711.0 28 280 as 

26 304 6.1 _ _ _  .___ _ _ _ _  
25 312 6.6 .-. ._.. ..-. 
24 308 8.1 29 255 6.0 

20 28815.0 24 288 8.8 
21 28317.4 24 285 8.7 
20 2779.0 20 30713.8 
18 27428.8 17 308 16.9 
18 28833.0 16 309 19.1 
_.________ 13 30925.1 
- - _- - - - - - - - - - - - - - - - - - 

a" 8 '  - 
% B R Z B R  

------ 
29 a06 0.3 28 280 2.6 

..__..___. 28 291 5.1 
29 186 .4 28 300 8.1 
29 93 .1 24 294 11.6 
28 241 1.2 24 290 14.3 

..__..._.. 28 286 3.8 

28 27s 3.6 a3 a e i 8 . a  
17 303 7.6 22 a83a.a 
13 303 11.2 21 281 31.0 

_ _  __.. ..__ 16 271 47.8 
____...._. 20 27838.7 

-. _ _ _ _  .___ 11 28861.7 

28 339 4.1 
28 341 4.0 
23 325 4.4 
27 301 6.7 
23 288 9.3 
22 297 10.9 
20 30412.8 

19 m23.0 
18 30028.1 
m aaa 17.7 

- - . -. - - - - - 
- - - - - - - - - 

29 
29 s 
ai- 
21 
21 
21 
21 

19 
19 
12 

a0 

- 

-- 
B 

I 8 R . 2  

b 8 a  n s o  

303 1.8 31 
281 3.6 ... 
278 6.3 31 
279 8.9 28 
284 12.3 28 
273 14.4 27 
275 16.7 27 
27423.2 27 
27428.0 28 
275 32.2 22 
.__. .__. 15 
._-_ _ _ _ _  12 

-- 
! 

B R Z  
.2 Q 
.B 8 e" n 3 o  --- 

70 1.3 28 
__....-. 28 

88 2.0 25 
29 .8  25 
28 1.3 25 

287 2.7 22 
278 4.3 21 
280 7.8 17 
291 10.1 11 
297 13.3 ... 
288 14.4 _ _ _  
294 13.8 _ _ _  

- 
m B B 

349 1.4 29 340 0.6 31 
294 2.8 29 83 .2  31 
286 4.3 28 156 4.2 29 
311 7.8 27 174 6.7 29 
305 9.7 26 202 6.8 26 
301 13.6 24 210 6.2 24 
300 16.0 23 216 6.8 23 
30121.0 19 260 4.5 20 
29123.3 16 283 8.1 19 
..-. .___ 15 280 8.6 16 
.___ _ _ _ _  10 309 13.9 11 - - - - - - - - - - - - -. - - - - - - - 

Phoenix, Rapid City, Et. Louis, 8an Ante San Diego, 8$Ayp 
(344m.) (982m.) (181 m.) ( l a m . )  (16m.) (mmm) (14 m.) (803 m.) (10m.) 

Seattle, 
Ark. I S.Dak. 1 Mo. I nio,Tex. I Calif. 1 1 Wmh. 1 %%' I%?%. 
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Above 6,000 meters (m. 8.1.) Surfam to 2,500 meters (m. 8.1.) 11 Between 2,W and 6,000 meters (m. 8.1.) 11 - 
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2.8 
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i 
d 
a 
d 
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i 
3 - 

Etation Stltlon 

0 
Y 

B 2 n 
- 
80 
14 6 

16 
14 
13 16 

16 
11 

- 

- 
Columbus Knoxville,'Tenn. Ohlo-.-. -. 40.0 79.6 

Atlanta 0 s  ...__.___ 86.0 
Detroit,'Mich .______ 61.6 
Moline Ill ________._ 66.0 
Amarilfo. Tex .______ 72.0 
Billings Mont ____.. 56.0 
Sacramt&to, Calif.-- 70.4 
Albuquerque, N. 86.0 

Mex. 

WNW.. 
WNW-. 
WSW 
WNW.. 
WNW-. w . . -. 
NW ..... 
NNW.. 
WNW- 

- . 

3,770 
4,530 
5. OOo 
4,070 
3,620 

$E 

WNW.. 4830 6 w....-.. 9 120 21 
W ..__.__ e'eW, 16 
NW..-.. 8'400 11 

W ______. 11 360 16 
NW..--. 8'820 24 
NW ...-. 68130 6 

NNW ... iaam XI 

NNW-.. 7,120 2a 

Northeest 1 _ _ _ _ _ _ _ _ _ _  46.6 
East-Central I _ _ _ _ _ _ _  39.2 
Southeast J. ...______ 34.4 
North-Central 4 _ _ _ _ _ _  34.6 
Oentral 8- ____._______ 37.4 
South-Central 8 ._____ 38.4 
Northwest 7 ._..______ 36.8 
west-Central 8 _ _ _ _ _ _ _  39.2 
8outhwest * _ _ _ _ _ _ _ _ _ _  29.3 

S W  .... 
WNW - 
WSW.. 
WNW. 
NNW.. 
WNW. w.. ... 
WNW. 
WNW. 

rmpshire 
mia, and 
.ginia, w 

Akron Ohio _ _ _ _ _ _ _ _  43.2 
Elkin;, W. Va _ _ _ _ _ _  49.8 
Atlanta Qa .____.__. 47.2 
Detroit,'Mich .._____ 40.0 
Des Moines, Iowa ... 48.6 
D a h s ,  Tex ________. 63.0 
Billings, Mont ._____ 43.7 
Cheyenne, Wyo _ _ _ _ _  41.0 
El Paso, Tax _______. 37.0 

Columbus, Ohio. 
Qreanshoro N. C. 
Atlanta 0;. 
Huron 8. Dak. 
Om& Nebr. 
Ahllene Tax. 
Billings' Mont. 
Mode&, Utah. 
Albuquerque, N. 

Max. 
-- 

iwetta Rhode Island, Connecticut, New 

nin, Southern Ohio, Kentucky, eastern 

6 Mi 
Ohio.' Tenne 

'Mc 
08. OW1 
Flodda and Alabama. * sot 
mesoti. North Dakota. and Bouth Dakota. Tern .  

pi. Arkansas, Loukhna, 01 horns, Texas (exmpt 1 Mafne, Vermont. New 1 
York New Jersey Pennsyl 

I Dhaware. Ma;yland, 1 
Termensee and North Car0 

J south baro~tna aeorgis 
4 Michigan Wis&nsin & 
8 Indiana, hltnoh, Iow;. 

c1 
tans Idaho Washington and Oregon. 
mini ColoAdo Utah ndrthern Nevada and northern California. 
iern 'California: soutdern Nevada. Arlkona, New Mexico, and extreme west 

ebradca; g a m s ,  and h;llssouri. 

TABLE 4.-Mean altitudes and temperatures of signijcant point8 identijable ab tropopauses during January 1940, classified acwrdiv  lo the 
potential temperature8 (i0-dcgree intervals bztwcen 690° and 409" A.) with which they are identified. (Based on radiosonde obssrwtaonr) 

BUllnga, Mont. Bismarck, N. Dak. Bok,  Idaho Butlalo, N. Y. C b ~ b t m .  8.0.  

I .  

-- I -1- -- I 
-39.0 
-32.6 
-62.4 

-62.2 
-63.0 

-69.0 
-66.0 
-68.0 
-66.6 
-67.0 
-58.1 

-m. 8 

. - - - - - -. 

-44.0 
-4s. 8 
-66.8 
--Bo. 6 
-62.1 
4%. 0 
. - - - - - 

-a. 0 
-67.8 
-65.9 
-@I 4 
-61.2 
-64.0 

1 6.4 
2 6.6 

14 9.4 
26 10.9 
8 11.8 
1 12.4 

a a 7  
10 a0 
30 9.6 
19 10.7 
9 11.6 
1 11.6 

1 7.4 
4 9.0 

14 9.6 
20 10.8 
8 11.6 
a 12.8 

11 6.6 -46.4 

17 9.7 -68.2 
6 lO.4 --Bo.2 
8 10.1 -67.3 

24 a2 -ma 1 h8 -36.0 
6 7.6 - 4 . 4  
9 8.8 -46.3 

24 10.2 -6a.8 
12 11.4 -60.1 
a iai -67.6 

6.3 -34.0 
7.8 -46.0 
9.2 -62.3 

10.6 -67.2 
11.6 -60.0 
1 2 2  -62.3 
13.1 -61.6 

14.6 -66.0 
14.8 -64.7 
15.6 -66.6 
16.1 - a 8  
11.2 -67.3 

. - - - - - - - _- - - - - - -. . . . - - 
1 14.7 
1 14.4 
2 16.6 
2 16.8 
2 16.4 _ _ _ _  11.1 

___._. 
-63.0 
-67.0 

-E@. 2 
.__._. 

- 
388.8 a m  321.3 324.0 308.9 n i . 6  

I Denver, Colo. El Paso. Tax. Ely, Nev. Fairbanks, Alaska Joliet, Ill. Juneau. Alaska Lnkehurst, N. J. - 

9 
Y B 

B 

2 

c. B 
z 

ij! f ;  

r : z  -- I -1-1- -I- -I- -I- 

-63.6 
-bo. 9 
-66.7 

-67.0 
-58.1 

-43.0 
-49.0 
-64.6 
--Bo. 6 
-60.9 
-61.6 

6.2 -41.0 
7.7 -47.4 
9.4 -64.8 

10.3 -67.0 
11.2 -69.3 

1 7.0 
3 8.0 

17 9.6 
31 10.9 
9 11.6 
2 12.1 

7.1 -61.1 

9.7 -69.9 
10.6 --Bo.9 
10.2 -63.7 
11.6 -61.0 
13.1 -63.0 

a 4  -64.1 
. - - - - - - - - . . . . 
8.4 -49.8 
9.4 -66.2 
10.7 -69.5 
13.3 -62.1 
12. 9 -68.0 

-66.0 
-66.6 
-66.0 
--Bo. 0 
-63.0 

. - - - - -. . 
-66.6 
-67.8 
-66.0 
-66.0 
-70.2 
-61.0 

- - - - . . . . - 
2 14.4 
4 16.0 
3 16.3 
1 16.8 
6 16.8 

12.1 

- _ _  - . . . . . . - - - -. . - 
1 14.8 -65.0 
1 14.9 -65.0 
3 16.4 -66.3 
6 16.4 -66.8 _ _ _ _ _  11.0 -69.1 

I I  
342.6 1- 338.1 

Mean tentid tempera- 
ture g i g h t e d )  _ _ _ _ _ _ _ _ _  

I 1  

332.0 312.6 317.0 
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d 
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9.7 
IO. 4 
11.4 

11.0 
12.6 
12.6 

16.6 
9.0 

a2 

.____ 

.---- 

..-__ 

TABLB 4.-Mean altitudes and temperatures of significant points identifiable a8 tropopausso during January 1940, classified according to the 
potential temperatures (1Megree intervals between 290° and 409" A.) with which they are identijied. (Based on radiosonde observations)-eon. 
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13.1 
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15.6 
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Spokane, Wash. Washington, D. C. 
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Potential temperstures 

-2s. o 
-41.0 
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-69.3 
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6 14.0 
3 16.1 
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RIVERS AND FLOODS 
[River end Flood Didsfon. MER- BBRNARD, in charge] 

By BENNETT SWENBON 

Precipitation during December 1939 was generally be- 
low normal over the country except in the far Northwest, 
River stages were low throughout the month with only a 
few exceptions, due to the continued deficiency of pre- 
cipitation extending from summer and fall months. 

In the Columbia Basin a minor rise occurred on De- 
cember 15 and 16 but no appreciable flooding resulted. 
The Trinity River at Liberty, Tex., reached 24.3 feet 
(flood stage 24 feet) on the 27th but no material damage 
was reported. 

During the 3 days, December 8, 9, and 10, the total 
precipitation at Eureka, Calif., amounted to 7.25 inches, 
and proportiontal amounts of precipitation were reported 
over the Eel River Basin. Only once in 52 years, Febru- 
ary 24,1890, has rn equal amount of rain occured during 
the same period of time a t  Eureka and then there was a 

total of 8.28 inches. Although this was one of the greatest 
rains of record in that basin no flood stages were reached. 
This was due generally to the extremely depleted state of 
the ground water, the early slackening of the rain in the 
important Willits drainage area, the pause between inter- 
vals of intense precipitation, and the total absence of a 
snow cover. Some of the creeks in the vicinity of Eureka 
overflowed their banks on December 10 when 3.37 inches 
of rain fell within 9 hours. 

The month of January 1940 was characterized by 
extremely low temperatures through the Central and 
Southern States east of the Rocky Mountains. On the 
other hand, the States west of the Rocky Mountsins had 
above normal temperatures. Precipitation was deficient 
in much of the Mississippi drainage and eastward, except 
in Kansas and the Southeast, and in the Southwest, while 


